Background: Pneumothorax occurring in the absence of obvious lung disease is denned as spontaneous pneumothorax. Spontaneous pneumothorax occurs in a variety of settings in patients with malignancies.
Introduction
Pneumothorax occurring in the absence of obvious lung disease is denned as spontaneous primary pneumothorax. It is usually a disease affecting young men with a higher relative risk in smokers than non-smokers [1] . The mechanism is thought to be due to a rupture of a small apical subpleural emphysematous bleb that is either congenital or caused by bronchiolar inflammation and obstruction. However, secondary spontaneous pneumothorax occurs from a variety of diseases affecting the airways and parenchyma. It has been reported in patients with chronic obstructive lung disease, lung infections including abscess, tuberculosis, pneumocystis carinii pneumonia (PCP) and in malignancies. A more recently described category is spontaneous pneumothorax with malignancy [2] . We present a case of a patient with spontaneous pneumothorax, and review the literature and discuss the possible mechanisms.
Case report
A 54-year-old white male, smoker, underwent an orchiectomy for a right testicular pure seminoma in January 1995. He underwent adjuvant radiotherapy with 2500 cGy to the para aortic nodes and 2500 cGy to the pelvic area and scrotal scar in March 1995. He did well for 11 months until February 1996 when he presented with an increasing P-human chorionic gonadotropin (P-HCG) and a CT scan revealed extensive metastasis involving the liver, mediastinum, and multiple lung nodules developed sudden onset of chest pain and dyspnea and a chest X-ray revealed bilateral pneumothoraces requiring bilateral chest tubes, with more than 50% pneumothorax on the right and 30% on the left (Figure 2) .
His p-HCG at that time was 3.6. The chest X-ray showed no significant change in tumor size. Patient had not undergone any invasive chest diagnostic procedure. He subsequently received a total of four cycles of PEB uneventfully. He has had a complete response with no recurrence of disease or pnemothorax at the last follow-up.
Discussion
Spontaneous pneumothorax has been reported in association with many malignancies. It is usually seen with primary or metastatic lung lesions, occasionally presenting even before detection of the underlying malignancy. The most common malignancies with which it has been described are metastatic germ cell tumors, osteogenic and soft tissue sarcomas and primary lung cancers [3] [4] [5] 10] .
The various possible causes and mechanisms of malignancy associated pneumothorax are listed in Table 1 . When the small airways are narrowed by cancer invasion they act as a check valve, causing air trapping and dilation of distal alveolar spaces and eventual rupture [7] . Bronchopleural fistula can be caused by either direct tumor invasion or develop secondary to necrosis of a peripheral tumor from effective chemotherapy, or spontaneous vascular occlusion within the tumor itself. Direct invasion of the pleura by tumor is also a possible mechanism though relatively uncommon [8] . Pneumothorax following radiation therapy and following bleomycin lung have been described.
A medline search of the English literature from 1966 to the present identified numerous cases of pneumothorax associated with chemotherapy administration in a variety of malignancies (Table 2 ). In our present review no correlation was found with age, sex or smoking history. It was not restricted to chemotherapy sensitive tumors nor was it associated with any one chemotherapy regimen.
However it was always associated with lung involvement either with metastases or lung primaries, including cases where the metastases were detected after the occurrence of pneumothorax.
While this is a small review with limited follow-up, it appears that the occurrence of pneumothorax itself does not affect prognosis, with survival being dependent on the underlying tumor. Treatment of pneumothorax should be based on the extent of pneumothorax as well as the nature of the underlying disease.
Conclusions
Any patient with lung metastases is at risk of developing spontaneous pneumothorax. The occurrence of pneumothorax in patients with malignancies should prompt a search for lung metastases or be followed closely for the occurrence of a lung primary. 
